INTRODUCTION
Until recently, the terahertz frequency range (usually this means the range from 100 GHz to 10 THz) was weakly provided by oscillation sources; however, now the situation is swiftly changing due to the development of different sources of coherent radiation in this frequency range (see, e.g., [1] ). Installations providing an average radiation power of several hundred watt are rather large (see, e.g., [2] ). One of the directions in the creation of compact sources of terahertz radiation is the application of the spontaneous coherent radiation of short bunches of relativistic electrons [3] . Obviously, this requires elec tron accelerators with subpicosecond bunch lengths; the so called method of velocity bunching at the output of RF guns with photoemission cathodes [4] was developed for obtaining such bunches. The basic principle of this method is well known and is widely used in accelerator technology, in particular, during bunch formation in injector systems (see, e.g., [5] ). The essence of this method is the application of the phase motion of particles in the field of the traveling wave.
An analysis of papers devoted to velocity bunching showed that the theoretical basics of the method do not take into account the influence of bunches on the field of the wave in which they are accelerated. For moderate requirements to the transverse beam emit tance, which should be satisfied for generation of ter ahertz radiation, conventional injectors can be used in which one bunch is formed in each period of the accel erating field from the continuous beam. Such injectors can yield a considerable pulsed current of the beam and, as a consequence, the excitation of large fields in the accelerating section. This paper is devoted to an investigation of the processes of velocity bunching at the output of such injectors under the conditions of a considerable influence of radiation fields of the bunches on the field of the traveling wave. This paper also presents preliminary estimates of the possibility of applying formed bunches for the generation of sponta neous coherent radiation at a wavelength of 240 μm.
SIMULATION METHOD
The SUPERFISH/POISSON package was used for finding the parameters of axially symmetric electrody namic and magnetic systems, and the codes EGUN and PARMELA were used for a simulation of particle motion. Method [6] was used for finding self consistent fields in which particles move upon bunch formation and acceleration. The system consisting of the electron injec tor based on evanescent oscillations [7] and the short sec tion based on the traveling wave with 2π/3 oscillations [8] (see Fig. 1 , upper part) was used as the accelerator model.
A special magnetic field configuration was chosen for reducing the beam emittance degradation in the course of bunch formation and acceleration. At the first stage, the magnetic system was determined using the set of cur rent coils (see Fig. 1, lower part) . It is assumed that the undulator is used for the generation of spontaneous coherent short wave radiation. The following undula tor parameters were used for the simulation of the par ticle motion: a period of 108.5 mm, an undulator parameter of 1, a gap of 20 mm, a field of 0.098 T, and 11 periods. The total length of the setup from the gun cathode to the undulator output was 3.22 m. In the course of studies, the beam parameters in the steady state were of most interest; therefore, the beam current pulse duration was chosen to be minimal; for the minimal duration, this regime is achieved (approximately 1.3 μs) for saving simulation time. The results of simulation are given below.
SIMULATION RESULTS
The simulation of the self consistent particle dynamics in the injector showed that the optimal power of the microwave power supply upon the accel eration of an ampere range beam is 1.56 MW (some parameters of the injector beam are given in Table) . The analysis of the results of simulation showed that, for obtaining small transverse emittance at the output of the accelerator, it is necessary to provide a small beam size near the beginning of the resonator with a maximum injector field and in the input coupler of an accelerating section. The configuration of the mag netic field on the axis shown in Fig. 1 satisfies these conditions.
Phase Motion of Particles upon Formation of Subpicosecond Electron Bunches in a Traveling
A simulation of particle dynamics at different phases of bunch inlet into the acceleration section showed that the minimal bunch length is achieved in the case of injection into the practically zero field of the traveling wave. Figure 2 (left) shows the distribu tion of the field phase and amplitude for the accelerat ing spatial harmonic, which is the superposition of the fields excited by the external microwave power supply oscillator and the bunches in the steady state (approx imately 1.6 μs from the beginning of the microwave pulse). In spite of the fact that, at the operating fre quency, the phase velocity of the wave in the section is equal to the light velocity, the phase velocity of the total wave is not equal to the light velocity due to the phase shifts of bunches, as is seen from Fig. 2 (left) . Due to this fact, the bunch can perform phase oscilla tions with respect to the wave. Figure 3 shows the particle distributions in the energy-phase plane along the section. The particle phase is counted from the crest of the total wave in the 
